Introduction {#sec1-1}
============

Industrial workers are at dual risk for exposures present in general population and workplaces. Changing risks in general population may influence morbidity patterns and health priorities in industrial workers.\[[@ref1][@ref2]\] Similarly changes in work environment determinants can alter morbidity pattern and health priorities of employees. It is in the best interest of employers and employees that industry health policies and programs take cognizance of these expectant changes and identify them at the earliest by efficient surveillance systems.

Occupational health surveillance in India is focused to detect "notifiable diseases" specified in The Indian Factories Act,\[[@ref3][@ref4]\] mostly through periodical medical examination or by isolated surveys for the same. However, opportunities to identify changes in morbidity patterns exist from data available in on-site clinics, health insurance claims and sickness abseentism records. Occupational Health Centres (OHCs), colloquially called as "clinics", are onsite out-patient health care facilities established in industries as per The Indian Factories Act.\[[@ref3]\] The OHC records are maintained regularly and digitally in most large industries. Data from OHC records can help to identify leading health problems, their trends, distribution and understand if they relate more to general population risks or industry related risks. However, evidence regarding their utility is limited from Indian context.

This paper describes a longitudinal assessment of morbidity patterns and trends among employees seeking care in occupation health clinic (OHC) in a leading automobile industry in India, between year 2010 and 2014. The study also intends to explore associations between work department, clinic visits, and morbidity pattern.

Methodology {#sec1-2}
===========

This study is part of a larger, five-year (2010--2014) health and productivity study conducted in a leading automobile industry in India using multiple health related data sources in the year 2015--2016. This paper is limited to data from OHCs. We analyzed available data of employees visiting two OHCs (clinics), one each in Plant 1 and 2, to identify predominant reasons and trends for seeking care in OHC among employees and its association between type of workers and work department. The 24/7 OHCs provide first aid and basic occupational health services (primary care, emergency care, health surveillance, health promotion, physiotherapy, and record maintenance) and is staffed by doctor, nurses, and physiotherapist (as per norms specified by Indian Factories Act).\[[@ref3]\]

Employees visit OHC after prior permission from their work location supervisors. Each visit is registered and details of diagnosis, management, and referral are documented in their "Patient Health Record". Data is maintained in hard and digital format using company developed software. Data for this current study was extracted from this software for the year 2010--2014 (January-December) in MS excel format.

Every employee visiting the OHC was seen by a doctor, who makes a provisional diagnosis which is entered in the occupational health management software. The software further classifies the provisional diagnosis into a "summary diagnosis based affected body organ system". This classification was as per broad ICD-10 categories.\[[@ref5]\] Example: Provisional diagnosis: Lower Respiratory infection. Summary diagnosis: Respiratory system disease. Employee visiting OHC for non-health related reasons were classified as "Administrative" visits. Visits made to OHC for the sole purpose of Annual Medical examination were excluded from the study.

The following variables were present in the extracted data of OHC visit records (Employee ID, Date of visit, Month, Name of employee, Department, and Diagnosis). Marital status, gender, date of birth, date of joining, and work department information was merged from master data sheet of employees available with Human Resources (HR) Department. Merging was done using VLOOK UP function in MS Excel using \'Employee ID\' as unique ID. Data was further checked for consistencies in entry and outliers.

Age of employee as on 31^st^ December 2014 was computed from date of birth. Work experience as on 31^st^ December 2014 was computed from date of joining. Number of employees in each respective year was sourced from master data in HR department.

Statistical Analysis {#sec2-1}
--------------------

Number and proportion of OHC visits was calculated and presented year-wise. Worker to visit ratio (Visits per employee per year) was computed as ratio of total number of visits to total number of employees visiting OHC in the same year. Leading health conditions for each year is presented as frequency and percentage (provisional and summary diagnosis). Ranking of top five health conditions is provided for each year.

Association between age group, work departments and leading health conditions was tested using Chi-square test of significance. Extended Mantel-Haenszel chi square test for linear trend was applied to test for significant change in proportion of employees visiting OHCs every year and visits due to particular health condition. Results were considered statistically significant at *P* \< 0.05. Pearson\'s r was applied to test for association between number of OHC visits and on-roll employees. Analysis was performed using OpenEpi and SPSS. Ethical clearance was obtained from Institutional ethics committee of NIMHANS.

Results {#sec1-3}
=======

OHC visit pattern (2010-2014) {#sec2-2}
-----------------------------

Between years 2010-2014, nearly 141,792 visits to OHC were made by employees. Proportion of on-roll employees visiting OHC (at least once) increased from 71% in year 2010 to 89.9% in year 2014 (*P* \< 0.001). Increase in OHC visits correlated significantly with increase in on-roll employees (Pearson\'s r = 0.89, *P* \< 0.01). Average yearly visits per employee increased from 5.1 to 7.5 between 2010 and 2014 \[[Table 1](#T1){ref-type="table"}\].

###### 

Summary of OHC visit pattern among employees (Year 2010-2014)

  Year                                     2010    2011    2012    2013    2014
  ---------------------------------------- ------- ------- ------- ------- -------
  Employees on-roll                        4005    5502    5900    5992    6102
  No. of OHC visits                        14270   17504   34342   34589   41087
  No of employees visiting OHC             2844    4078    5224    5349    5486
  Proportion of employees visiting OHC\*   71.1%   74.1%   88.5%   89.2%   89.9%
  Average monthly visits                   1189    1458    2861    2882    3423
  Visits per employee per year \*\*        5.1     4.2     6.6     6.5     7.5

Note : = Occupational Health Centre=OHC, \*Chi square for linear trend=90.61, *P* value \<0.0001, \*\*Visits per employee per year=No of OHC visits in a given year/Number of employees visiting OHC in the same year

Amongst employees who sought care in OHC (2010-14), nearly 63--73% were aged between 18 and 29 years and 59--70% were from Plant-1. Proportion of Plant-1 employees visiting OHC decreased from 70% in 2010 to 59% in 2014 whereas proportion of Plant-2 employees visiting OHC increased from 29.6% in year 2010 to 40.6% in year 2014 \[[Table 2](#T2){ref-type="table"}\]. Proportion of on-roll employees visiting OHC is higher in Plant-2 in 2014. (Data not shown).

###### 

Age and Plant wise distribution of employees visiting OHC (2010-14)

  Age group                        2010          2011          2012          2013          2014
  -------------------------------- ------------- ------------- ------------- ------------- -------------
  On-roll employees visiting OHC   2844          4078          5224          5349          5486
  Age group                                                                                
   18-24 yrs                       787 (29.5)    1795 (46.1)   2152 (42.7)   1855 (35.5)   1346 (24.8)
   25-29 yrs                       911 (34.1)    1139 (29.3)   1578 (31.3)   1898 (36.3)   2300 (42.4)
   30-34 yrs                       831 (31.1)    825 (21.2)    987 (19.6)    984 (18.8)    1034 (19.1)
   35 yrs & above                  141 (5.3)     135 (3.5)     319 (6.3)     492 (9.4)     739 (13.6)
  Plant                                                                                    
   Plant-1                         1880 (70.4)   2289 (58.8)   2985 (59.3)   3093 (59.2)   3219 (59.4)
   Plant-2                         790 (29.6)    1605 (41.2)   2051 (40.7)   2136 (40.8)   2200 (40.6)

Note: Missing values (Age and Plant 2010=174, 2011=184, 2012=188, 2013=120, 2014=67)

Work department and OHC visits {#sec2-3}
------------------------------

Employees from assembly and weld departments accounted for 46.0--50.0% of all employees visiting OHC between 2010 and 2014, followed by paint (15--16%) and office (11--17%) departments. The OHC visit pattern was similar to employment patterns in the respective departments. We analyzed for association between OHC visits and employees working in production departments (assembly, paint, weld, press) and non-production departments (office, quality, ILCD, Maintainence). Around 3862 (71.2%) of OHC visits were made by production department employees as against 1557, (28.8%) by those in non-production line departments between year 2010-14. A statistically significant association between work department and OHC visits was observed (Chi-square = 62.16, *P* = 0.0002) wherein production line departments visited OHC more compared to non-production line departments. In the year 2014, significant proportion (\>90.0%) of all on-roll employees in each department, except maintenance and office department visited the OHC (Chi-square = 35.76, p=\<0.0001). Proportion of employees visiting OHC in 2014 was highest among assembly (95.4%) and weld departments (94.6%) \[[Table 3](#T3){ref-type="table"}\].

###### 

Department wise distribution of employees visiting OHC (2010-2014)

  Department Name       2010         2011          2012          2013          2014          \% of on-roll employees in 2014
  --------------------- ------------ ------------- ------------- ------------- ------------- ---------------------------------
  *n*                   2844         4078          5224          5349          5486          (%) No of on-roll employees
  Assembly Production   694 (26.0)   1111 (28.5)   1385 (27.5)   1397 (26.7)   1419 (26.2)   (95.4) 1487
  ILCD Production       106 (4.0)    180 (4.6)     248 (4.9)     259 (5.0)     268 (4.9)     (90.8) 295
  Maintenance Job       116 (4.3)    131 (3.4)     165 (3.3)     171 (3.3)     179 (3.3)     (73.3) 244
  Office Employee       446 (16.7)   451 (11.6)    648 (12.9)    707 (13.5)    776 (14.3)    (70.5) 1100
  Paint Production      409 (15.3)   625 (16.1)    820 (16.3)    839 (16.0)    861 (15.9)    (93.6) 919
  Press Production      191 (7.2)    278 (7.1)     341 (6.8)     383 (7.3)     418 (7.7)     (90.2) 463
  Quality               172 (6.4)    253 (6.5)     328 (6.5)     333 (6.4)     334 (6.2)     (91.7) 364
  Weld Production       536 (20.1)   865 (22.2)    1101 (21.9)   1140 (21.8)   1164 (21.5)   (94.6) 1230

Note: Missing values (2010=174, 2011=184, 2012=188, 2013=120, 2014=67). Note: proportion of on-roll employees who ever made a visit to the OHC was analysed for year 2014 only. (data not available for 2010-13)

Morbidity pattern {#sec2-4}
-----------------

Respiratory, musculoskeletal, and digestive diseases were the top three reasons for employees visiting the OHC. Respiratory conditions were most common reason ranging from 25.0% to 36.0% of total visits between 2010-14 \[[Table 4](#T4){ref-type="table"}\], followed by musculoskeletal conditions (18.8-26.6%). Decline in visits due to workplace injuries is observed (5.5% to 3.4%) between 2010 and 2014 \[[Table 4](#T4){ref-type="table"}\]. Department wise distribution of morbidity pattern is presented in \[[Table 5](#T5){ref-type="table"}\]. Employees seeking care for respiratory, musculoskeletal, digestive, injuries were significantly higher from assembly, office, weld, and paint departments (*P* \< 0.05). Health care seeking in OHC for most conditions were higher in production department employees, except infectious diseases, which was higher in office employees \[[Table 5](#T5){ref-type="table"}\]. Comparison across departments revealed that nearly 95.0% of the production line employees sought care from OHC as compared to 70.0% among office and maintenance department employees in 2014. (Data not shown).

###### 

Distribution of predominant (ten) conditions for OHC visits among employees in XXX industry (2010-2014)

  -------------------------------------------------------------------------------------------------
  Conditions               2010\         2011\         2012\          2013\          2014\
                           *n* (%)       *n* (%)       *n* (%)        *n* (%)        *n* (%)
  ------------------------ ------------- ------------- -------------- -------------- --------------
  *n* (number of visits)   14270         17504         34342          34589          41087

  Respiratory system       3699 (25.9)   5557 (31.7)   12344 (35.9)   11992 (34.7)   12969 (31.6)

  Musculoskeletal          2729 (19.1)   3299 (18.8)   7085 (20.6)    7818 (22.6)    10938 (26.6)

  Digestive                1333 (9.3)    2235 (12.8)   5573 (16.2)    5728 (16.6)    7547 (18.4)

  Infectious diseases      987 (6.9)     1141 (6.5)    2097 (6.1)     974 (2.8)      1262 (3.1)

  Injuries                 782 (5.5)     728 (4.2)     1038 (3.0)     1344 (3.9)     1400 (3.4)

  Nervous system           \--           \--           1862 (5.4)     3140 (9.1)     377 (0.9)

  Eye and adnexa           544 (3.8)     633 (3.6)     1429 (4.2)     1174 (3.4)     1568 (3.8)

  Skin                     329 (2.3)     304 (1.7)     706 (2.1)      921 (2.7)      921 (2.2)

  Ear                      \--           13 (0.1)      327 (1.0)      415 (1.2)      401 (1.0)
  -------------------------------------------------------------------------------------------------

Note: Administrative refers to reasons like fitness certificate, insurance claims, advise not included for this analysis. Data not included in analysis : Administrative related visits in year : 2010=3867 visits, 2011=3593, 2012=1355, 2013=1022, 2014=3579

###### 

Morbidity pattern in OHC by work department: Year (2010-14)

  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Department Name\                                                                Respiratory\       Musculoskeletal\       Digestive\       Infectious disease\       Injury\
  Plant-1 (No of employees with problems --lowest & highest b/w 2010-14)\*        566-1117                                  202-597          73-243                    74-114
  ------------------------------------------------------------------------------- ------------------ ---------------------- ---------------- ------------------------- -------------
  Assembly Production                                                             19-23%             23.1-29.8%             21-24.3%         16.4-25%                  21-30%

  ILCD Production                                                                 3.5-4.6%           2.4-3%                 2.4-8%           1.6-4.1%                  2.6-5.2%

  Maintenance Job                                                                 2.9-4.8%           2.9-4.6%               3.7-5.4%         2.5-5.4%                  2.2-6.6%

  Office Employee                                                                 22-27.7%           15.9-24.6%             17.6-26.5%       21.8-37%                  9.2-25.4%

  Paint Production                                                                14-17.3%           13.5-15.8%             15.4-17.3%       4.1-16.9%                 13.2-24.3%

  Press Production                                                                6.1-7.5%           3.8-6.7%               6.4-10.4%        3.6-8.2%                  2.2 -- 9.4%

  Quality                                                                         5.7-6.2%           4.6-5.4%               4.2-6.9%         2.7-7.9%                  1.4-4.4%

  Weld Production                                                                 14.5-22%           18.2-25.6%             15.3-20.3%       18.5-24.7%                13.5-26.3%

                                                                                                                                                                       

  **Plant -2 (No of employees with problems --lowest & highest b/w 2010-14)\***   **Respiratory**\   **Musculoskeletal**\   **Digestive**\   **Infectious disease**\   **Injury**\
                                                                                  **118-463**        **118-463**            **87-356**       1**7-48**                 **26-106**

                                                                                                                                                                       

  Assembly Production                                                             30-37.3%           31-37.6%               21-34.6%         23.1-39%                  30-40.6%

  ILCD Production                                                                 5-7.6%             5-7.6%                 5.8-11.5%        2.4-6.5%                  1.4-9.4%

  Maintenance Job                                                                 0.8-1.9%           0.8-1.9%               2.4-5.7%         2.2-5.6%                  0-7.7%

  Office Employee                                                                 \--                \--                    1.5-3.4%-        0.7-4.6%-                 0-1.9%-

  Paint Production                                                                12.2-18.4%         12.2-18.4%             14.6-21.4%       13.9-17.6%                11-28.2%

  Press Production                                                                5.5-9.3%           5.5-9.3%               5.7-8.7%         4.9-16.7%                 3.8-5.6%

  Quality                                                                         5.9-9.7%           5.9-9.7%               5.9-11.5%        3.7-11%                   5-11.3%

  Weld Production                                                                 25-26.3%           25-26%                 18.3-25.3%       20.7-29.9%                19.2-30%
  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Percentage of all visits from respective Plants (lowest and highest % between 2010-2014)

Repeat visits {#sec2-5}
-------------

In 2010 it is observed that 388 (13.6%) employees had made \>10 visits to the OHC and the same increased to 22% in 2013 and 28.3% in 2014. In year 2014, nearly 1/4^th^ of all visits to OHC were from employees who were frequent visitors (\>10 times per year). The predominant conditions for repeat visits were respiratory, digestive and musculoskeletal. Most of employees who repeated more than 10 times per year were from Assembly, weld, and paint sections. (Data not shown).

Discussion {#sec1-4}
==========

The present paper is part of a larger longitudinal study that examined the relationship between health and productivity in a leading automobile industry.\[[@ref1]\] Early identification of trends in employee health and morbidity in an industry can be ascertained from periodical medical examination (PME), OH clinic records, independent surveys, and insurance claims records. These sources conceptually differ in profile of employees, type of information derived and its application. PME data comprises of apparently healthy volunteer employees and observations relate to screening for hidden diseases and incident health changes among employees. Its utility is closely associated with compliance to existing laws to identify exposure related occupational diseases. OHC data relates to morbidity pattern of employees seeking out-patient care due to their experience of ill-health whereas insurance data provides information about morbidities necessitating in-patient care or advanced diagnostic evaluation.

Understanding employee morbidity pattern from periodical medical examination records is a common practice, but utility of OHC records to identify morbidity patterns and trends is not well established.\[[@ref6][@ref7][@ref8]\] Though onsite clinics are proven to be cost-effective,\[[@ref9]\] it has not been leveraged for evidence generation in Indian context.\[[@ref10]\] This paper discusses inferences drawn from OHC data and its application for ensuring healthier workforce.\[[@ref1]\] Number of clinic visits may increase with increase in employees. We observed a significant positive correlation between increase in employee strength and clinic visits. The increase could be a reflection of robust employee wellness initiatives undertaken, presence of pro-active OH staff, increased health consciousness amongst employees or in worst case, an indication of deteriorating health status of employees. In this study, we could not explore factors influencing care seeking as it was a secondary data-based study.

Observed morbidity pattern in industrial workers is a combination of morbidity pattern in source population and morbidity specific to occupation related exposures.\[[@ref2][@ref11]\] The study revealed that morbidity pattern identified from OHCs (2010--2014) is likely to be reflection of patterns in general population, wherein respiratory, digestive, and musculoskeletal-related morbidities dominate out-patient care systems. This is similar to morbidity pattern expected in primary health clinics/centers. The predominant morbidity identified in clinic visit data in present study was respiratory system related morbidities. Surveys in nine countries, in 76 primary health care facilities revealed that proportion of patients with respiratory symptoms ranged from 8.4% to 37.0%.\[[@ref12]\] Similarly, studies from India also have identified respiratory and gastrointestinal symptoms/conditions to be most common among primary care facility attenders.\[[@ref13][@ref14]\] Studies from OH clinics in developed countries also indicated that respiratory and musculoskeletal disorders were predominant reasons for visiting the OH clinics.\[[@ref8][@ref15]\] In India too respiratory, digestive, and musculoskeletal system related health conditions were most common among workers of automobile sector.\[[@ref16][@ref17]\] Utility of OHC data lies in identification of deviations from such expected patterns over a period of time or in identification of health issues specific to the workplace under consideration.

Compared to respiratory and digestive disorders, musculoskeletal disorders (MSDs) are commonly prevalent in automobile industry, more so among those involved in production line\[[@ref18][@ref19][@ref20][@ref21]\] attributed to posture and monotonous nature of work involved. Posture assessment for employees in an automobile industry in assembly area using RULA score indicated that it was "at-risk" job for work-related musculo skeletal disorders.\[[@ref22]\] Available literature indicates that nearly 59% of industrial workers reported presence of MSDs.\[[@ref18]\] Present study also observed higher prevalence of musculoskeletal complaints among production line employees. The four departments---assembly production, office, paint production, and weld production contributed to nearly 80.0% of the total musculoskeletal related visits to OHC. MSDs are amenable to reduction by targeted interventions\[[@ref19]\] and OHC record-based surveillance is useful to identify such reductions to quantify effectiveness of interventions.

An increase in digestive disorders is observed between 2010 and 2014, from 9.3% to 18.4% of all OHC visits. Water and food testing and standards are adhered to strictly in the industry. Food sources and eating behavior outside the workplace may have contributed to these visits. The rate of industrial injuries per 1000 persons employed per year (fatal + nonfatal) in India is less than 2 per 1000 persons.\[[@ref23]\] Collateral data regarding injury claims from the industry revealed 11.1 injury claims per 1000 employees and all these were non-work-related injuries. OHC data was useful to point out that injuries which necessitated care seeking in clinic were minor in nature, not needing admissions, as against injuries occurring outside workplace setting.

Repeat visits {#sec2-6}
-------------

Somatization, malingering, and repeated absence for work and presentism are issues closely linked with low productivity.\[[@ref1]\] Increase in repeat visits may indicate chronic nature of illness, increased vulnerability to specific illness, non-relief from therapy or intentional absence from work location. Data from occupational health primary care in Finland of 3167 frequent attendees revealed that musculoskeletal system disorders, depression and anxiety were reasons for repeat visits to OHC clinics. It also indicated that working in industries is associated with frequent clinic visits.\[[@ref8]\] Understanding OHC data is useful to stratify or label "red alert employees" who make more than usually expected number of clinic visits in a year, which in this case was defined as "employees with ≥10 visits per year".

Benefits of clinic visit data analysis {#sec2-7}
--------------------------------------

Though periodical medical examination continues to remain a standard occupational health surveillance strategy, analysis of clinic visit records has its own merits and applications. It enables monitoring of trends in out-patient related illness affecting employees, early detection of exposure-related out-breaks, examining associations between work department and out-patient visits, identify chronic OHC attendees and help to improve productivity. Such information will help to organize health preventive, promotive, and curative measures associated with seasonal changes, process changes, and employee recruitment, all which contribute to decrease in loss of productivity.

Deficiencies in current systems {#sec2-8}
-------------------------------

Medical records systems in the study industry were robust and up to date to facilitate such an analysis. Sadly, not all industries across India have digitalized OHC records hereby posing challenges in compiling large data for analysis. Doctors and nurses attending to the employees in these clinics are not formally trained in Occupational health or basic ergonomics, to understand nuances of data utility to implement evidence-based OH programmes.

Current system of worksite clinics in industries is modeled on basis of The Indian Factories Act, which specifies norms according to employee strength and hazardous nature of industries.\[[@ref24][@ref25]\] System of periodical reporting of OHC visit patterns to "enforcement authority" or to "health department" is not established, hereby limiting the utility of OHC records. OHC records are maintained usually based on interest and commitment levels of industry managements or their global health policies. There is no standard guideline for disease classification in OHCs hereby limiting cross industry comparison. With overt emphasis on periodical medical examination as health surveillance measure in industries, the role of monitoring clinic visit data is undermined.

Occupational health and primary care {#sec2-9}
------------------------------------

The Basic Occupational Health Services (BOHS) are an application of primary health care principles in the occupational health sector which aims at health promotion and prevention of health problems among workers. In India, organized occupational health services are available for less than 10% of the workers population, since 90% the 500 million odd workers are employed in unorganized sector. In this context, strong and close collaboration between occupational health and primary care is often recommended as strategy for universal occupational health care.\[[@ref26][@ref27][@ref28]\] It is with this premise that the current primary health care providers in the private and the public health care systems in the country needs to be oriented towards various aspects of occupational health and especially about the importance of maintaining and utilizing clinic visit records for assessing and monitoring morbidities among workers. Furthermore, in many instances even within the organized industrial sector, health services are often outsourced, usually to general practitioners in private sector. Hence, they too need to be oriented about the BOHS and this is being aimed through the present article.

Conclusion {#sec1-5}
==========

Our study clearly indicated OHC records are a useful source to identify priority health problems affecting employees as well monitor trends over a period of time. Respiratory, musculoskeletal, and gastrointestinal problems are the most common reasons for seeking care in OHC. Working directly in production related departments was associated with increased clinic visits, hereby affecting loss of work-time. Given its utility and inferences that can be drawn, there is a need to strengthen and standardize OHC records across all industries in India. There is much benefit to integrate OHC data with other data sources in industry to provide comprehensive picture of distribution of morbidity pattern including work lost time.
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